. Neoplastic cells throughout the gastric mucosa of a dog, forming nests and chords (arrowheads), and within the submucosal angiolymphatics (arrow). 27ϫ.
. Mucosal aspect of the stomach of a dog. A 3.5-cmdiameter cavitating transmural and erosive lesion is located in the wall of the antrum and is surrounded by a rim of firm raised white/ brown tissue (arrowheads).
A 13-year-old female whippet (13.2 kg) was presented with a 10-day history of weakness and ataxia. It had been vomiting for 3 days and had developed a cough that was sometimes productive. The dog had a normal rectal temperature, a heart rate of 96 beats/minute, and a respiration rate of 20 breaths/minute. No abnormalities were heard on thoracic auscultation. The dog was well muscled but showed pronounced weakness, with proprioceptive deficits in all 4 limbs. The dog was depressed and slightly dehydrated.
A complete blood count revealed a mild lymphopenia and eosinopenia. Serum alkaline phosphatase was elevated (322 U/liter) and serum albumin was low (2.4 g/dl), with a concurrent decrease in serum calcium and total serum protein.
A coagulation profile was normal. Serum thyroxin level was normal, and blood ammonia was not detected.
Increased bronchial and interstitial markings with an area of increased alveolar pattern were evident on thoracic radiographs. Escherichia coli was cultured from a transtracheal aspirate. Abdominal ultrasound revealed a large erosive lesion in the stomach wall and target lesions and multiple 0.5-1.5-cm-diameter mottled to hypoechoic foci in the liver and spleen. The right and left iliac lymph nodes and the jejunal mesenteric lymph nodes were enlarged. A liver biopsy was obtained. The dog deteriorated clinically, and the vomiting became more severe, with hematemesis. A repeated coagulation profile revealed an elevated activated partial thromboplastin time. The dog was euthanized, and a postmortem examination was performed.
At the postmortem examination, the pertinent findings included a 3.5-cm-diameter cavitating, erosive transmural le-From the Tufts University School of Veterinary Medicine, 200 Westboro Road, North Grafton, MA 01536.
Received for publication March 3, 1997. sion on the antral mucosa of the greater curvature of the stomach (Fig. 1 ). The affected mucosa was gray/green and liquefactive. The periphery of the lesion was encircled by a raised rim of irregular white/brown tissue. On the serosal surface at the center of the lesion the gastric wall was thin, and there were several mesenteric adhesions. Many 1.0-3.0mm oval to linear raised white nodules radiated from the mesenteric adhesions. Multiple 1.0-2.0-cm-diameter raised white lobulated nodules and numerous 0.5-1.0-cm-diameter gray/green foci were present in the liver. The spleen had numerous firm tan/white/yellow raised nodules, many of which had red centers. The right renal cortex contained a focal 4.0-mm-diameter white lesion with a red center. A focal 2.0-ϫ 2.5-cm firm white/tan plaque-like lesion was found on the parietal pleura of the left caudal lung lobe.
Multiple mesenteric lymph nodes were mildly enlarged (1.5-4 cm in length) and were tan/white on cut surface. There was a small amount of blood present in the third ventricle, and the neural tissue at the base of the pituitary gland was asymmetrically distorted. Representative sections of all tissues were fixed in formalin, embedded in paraffin, sectioned at 5 m, and stained with hematoxylin and eosin. Microscopic examination of the stomach mass revealed that the gastric mucosa was extensively and transmurally infiltrated by a neoplastic cell population (Figs. 2, 3 ). Within a fine fibrovascular stroma, neoplastic cells were observed as individuals, in small nests and short palisading cords, and infrequently formed acini. The round to polyhedral tumor cells had distinct cell borders, with pleomorphic round to oval hyperchromatic nuclei, indistinct nucleoli, and small amounts of eosinophilic cytoplasm. Mitotic figures averaged 3 per high-power field (40ϫ). Neoplastic cells were noted in numerous dilated blood and lymphatic vessels. There were multiple necrotic tumor foci, especially within the wall of the stomach, characterized by zones of densely packed neoplastic cells with pyknotic and karyorrhectic nuclei, pools of fibrin, and cellular debris. Histologic examination of the gross lesions noted in the liver, spleen, right kidney, lungs, lymph nodes, and brain all showed a similar neoplastic cell invasion. Based on clinical, gross, and histologic examination the tentative diagnosis was atypical gastric carcinoma with multiorgan metastasis.
To characterize the neoplastic cells, we used Grimelius (argyrophyllic) stain, immunohistochemistry, and electron microscopy. The following antibodies were used in immunohistochemical staining: low and high molecular weight cytokeratins (CK), a neuron-specific enolase (NSE), a leukocyte common antigen (LCA), a synaptophysin (SYN), b and chromagranin (CHR). c Negative controls consisted of similarly treated sections that were not exposed to primary antibodies.
Immunohistochemical results were positive for CHR ( Fig.  4) , CK, NSE, and SYN (Fig. 5) ; LCA and the controls were negative. Neoplastic cells were argyophilic, and electron microscopic examination revealed the presence of neurosecretory granules within the cytoplasm of the neoplastic cells ( Fig. 6 ). Gastrointestinal endocrine cells have previously been shown to be variably argyrophilic and/or argentaffin positive, 6 and ultrastructural examination usually documents dense-core neurosecretory granules within carcinoid cells, 7 as in this case. In humans, the diagnosis of carcinoids that arise from the foregut is confirmed by positive staining with CHR, SYN, and Grimelius stains. 3 These data with the histologic appearance of the neoplasm confirm the diagnosis of poorly differentiated carcinoid.
Carcinoids are neoplasms arising from the endocrine cells dispersed along the gastrointestinal tract and other organs.
Although there is considerable debate as to the embryologic tissue of origin of these cells, the term carcinoid reflects a group of tumors with particular gross, histologic, ultrastructural, histochemical, and immunohistochemical properties. 6 CHR 8, 12 and SYN 4 are markers for gastrointestinal endocrine cells and for tumors derived from these cells. 6 The term carcinoid generally refers to tumors that exhibit the classical morphology of carcinoid (benign-looking polygonal cells with abundant cytoplasm and round nuclei) and the presence of these (CHR, SYN) structural markers. 6 Additionally, gastrointestinal tumors of endocrine origin with more cellular atypia and increased numbers of mitoses, similar to those described here, have been referred to as poorly differentiated carcinoids 6 and/or oat-cell tumors. 6, 7 In veterinary medicine, gastrointestinal carcinoids are rare. 5 Previously, gastrointestinal carcinoids in dogs have been reported in the small intestine, colon, and liver. 2, 5, 10, 11, 14 This is the first report of a carcinoid arising in the stomach of a dog. The stomach was considered the primary tumor site because no other lesions were found in the remainder of the gastrointestinal tract. Lesions in the liver were considered metastatic rather than primary because of the multifocal pattern. Previous reviews of hepatic carcinoids have reported only peritoneal and local lymph node metastasis, 11 not the extensive multiorgan metastasis observed in this case. LCA was included in the immunohistochemistry panel because the antemortem liver biopsy from this patient was diagnosed as lymphoma. Although more extensive and selective examination of necropsy samples did not convincingly substantiate the diagnosis of lymphoma, there was some resemblance of the neoplastic cells to round cells, and LCA was selected to definitively eliminate the diagnosis of lymphoma.
Gastric carcinoids have been reported in few species, including humans, 6, 7 Mastomys, 13 and a Sprague-Dawley rat. 9 In humans, the aggressiveness of the tumors corresponds to the site of origin, with ileal, gastric, and colonic carcinoid being most aggressive and often locally extensive, with widespread metastasis at the time of diagnosis. 1 In Mastomys, gastric carcinoids are common tumors of aged animals and can occur with variable frequency in a colony, reportedly ranging from 12% to 68%. 13 In summary, immunohistochemical techniques were use-ful in the diagnosis of a poorly differentiated gastric carcinoid in a dog.
